
���������
	����������������������������	�� �"!#�$!&%#��')(
*,+.-�/1032546/7/10)8�9"+�:<;

=
>
>�?A@ B�@�CD@�EF>�GIHKJ1B�LNMOJ1>P>P@5BRQ1STSAUVCDWXEAYZ@5B�@�EKCD@1[�\
JT]^]R_R`Ra�bcCDWX]^]^J1d3WTBeJ1>�fgWXEKhi?KJTjkB�@5l3WTB�>P@�jk>�?A@OlmJ1BPn
>�f^C5]g@oBeJ1>�fgWXhpJ1B�WXHKEKjq>�?A@srNf^jtn6BeJ1lmf^jKfg>vuwYZB�WXrx>�?A@
= H)yI= HzCDWX]^]^f^h�fgWXEKh"J1>i{ |~}$}c��U��1S,� @5������?AWXhP@
r�@�JTh�HAB�@�j,rNf^jtn6BeJ1lmf^jKfg>vu�BeJ1>�fgWXh"J1B�@T� ������\ �����1�$��\
���~�R\ ���~��\i� � �~�p��\i�����~� � \i�������t���3�sy�� ��� \
�p���t���3��yk� ��� ��� @�EA@5BeJT]^]guT\�WXEA@��)EKjKhR>�?KJ1>V>�?AWXhP@
BeJ1>�fgWXh
J1B�@ B�@�]^J1>�fg�T@�]guiCDWXEKhP>�JTEF>�JTh�J"Y�HKEKCD>�fgWXEiWTY.BeJ~n
lmf^jKfg>vuz�ZYZWTB�� �.�3 &St¡ ¢ � \�>PBeJTEKhP�T@5BehP@Nr�WXr�@�EF>�HKr£�m¤�\
JTEKj¥CD@�EF>PBeJT]^fg>vum[��
=
>p]gW�¦$@5B,d3WXr"dmJ1BejKf^EA§k@�EA@5B�§Xfg@�h5\Nr�WXhP>�WTY¨>�?A@

lmJ1B�>�f^C5]g@�lKB�WtjKHKCD>�fgWXEs?KJ��T@©d3@5@�EªJTEKJT]gu�«5@�js¦Rfg>�?Kf^E
>�?A@�YZBeJTr�@5¦$WTB�LpWTY hP>�J1>�f^hP>�f^C5JT]�r�WtjA@�]^h�¬i��?A@�hP@�J1lAn
lKB�WXJTCe?A@�h�J1B�@�J1lKlm]^fg@�j�>PWO>�?A@iB�@�h�HK]g>�h<WTY�d3WT>�?,@�]g@Dn
r�@�EF>�J1B�uCDWX]^]^f^h�fgWXEKh�®O��¯ � yw¯1��°���yz��° ��yz� � JTEKj
?A@�J���u¨fgWXE¨CDWX]^]^f^h�fgWXEKh�¬<��±R²<y©±R²�°~³"´.y©³"´ � ��µª?Kf^]g@
rNJTEFupYZ@�J1>�HAB�@�h�WTYR>�?A@7jKJ1>�J©f^EKjA@5@�jzf^r�lm]gu�>�?KJ1>�J
?Kfg§X?©jA@5§TB�@5@�WTY$Ce?A@�rNf^C5JT]�@�¶�HKf^]^fgdKBeJ1>�fgWXE�f^hIB�@�JTCe?A@�j
d3WT>�?,J1>"=R�<·,JTEKjz·t¸
·�@�EA@5B�§Xfg@�h5\�>�?A@N>�?AB�@5@ir�WXhP>
f^r�l3WTB�>�JTEF>�B�@�h�HK]g>�h�J1B�@T�z��f � J1>i?Kfg§X?¹@�EA@5B�§TuCDWX]^]^fºn
h�fgWXEKh5\.>�?A@iCe?A@�rNf^C5JT]�YZB�@5@5«5@Dn6WXHA>7�Z¦R?A@�E�>�?A@Nf^EA@�]^JTh�n
>�f^CkCDWX]^]^f^h�fgWXEKh,CD@�JThP@�h � WtC5C5HABehzJ1>¹J1d3WXHA>sU�»1S~neU�¼1S
M�@5�½JTEKj#fg>©f^hz¾ HKEKfg�T@5Beh�JT]�¿R>PWÀd3WT>�?&@�]g@�r�@�EF>�J1B�u
JTEKjz?A@�J���upfgWXEpCDWX]^]^f^h�fgWXEKh5Á���f^f � >�?A@iLtf^EA@5>�f^C�YZB�@5@5«5@Dn
WXHA>¨�Z¦R?A@�E©@�]^JThP>�f^C�h�C5J1>P>P@5Bef^EA§Xh"CD@�JThP@ � WtC5C5HABeh<J1>"J
]gW�¦$@5B¨>P@�r�l3@5BeJ1>�HAB�@�ÂÃU�Q1S¨Ä#UDÅXSzM�@5��ÁV��f^f^f � >�?A@
CDWXr�lmf^]^J1>�fgWXEzWTY YZB�@5@5«5@Dn6WXHA>ilmJ1BeJTr�@5>P@5Beh�¬�f^E?A@�J���u
fgWXECDWX]^]^f^h�fgWXEKh�f^Ez>�?A@7@�EA@5B�§TuzBeJTEA§T@7YZB�WXrÆU¨n�Q1STS
=R� @5�&h�?AW�¦Rh�>�?KJ1>�J�CDWXEKhP>�JTEF>
@�EA@5B�§TuNl3@5B$lmJ1B�>�f^C5]g@
Ç�È�É � Ç�Ê�É Â&U � @5�ªC5JTE�B�@5lKB�WtjKHKCD@
>�?A@�d3@�?KJ��tfgWTB�f^E
>�?A@<>P@�r�l3@5BeJ1>�HAB�@Dn6l3WT>P@�EF>�f^JT]��ÌË�Í6ÎIÄ,Ï � lm]^JTEA@T�
a�E©WTBejA@5B<>PW�hP>�HKjAu�>�?A@N?KJTjAB�W1nvCe?A@�rNf^C5JT]�lKB�WTl3@5BPn

>�fg@�hOYZWTB©CDWX]^]^f^h�fgWXEKh�J1>©_R`Ra�b \ ¦$@zl3@5B�YZWTBer�@�jw>�?A@
Ð.Ñ�ÑT4�0)ÑT4v2ÓÒ�/10)8NÔ�2�Õ�2DÖ�2D0)×Ó2ÓÒØTÙ Ú3Û~ÜeÝ6Þ.ß"ÜeàgàZávÝ3â�ãDãDä.å3Ý�æPçvá6á�èeéºê�ëeì�Ù í�î5ï6ðÓñ5ò�ómô6ð5ðÓõTíÓöD÷eñ�ø1÷�ô�ò
ù�úPû�üeý í üeýÓý�ùÓþÿ ö þ���� � ò���÷eñ���÷eñ
	�� þ��� 	 � � ��� í�� � ò�� þ�����Tþ���� ï�ï þ���� í
úÓü��� �!�ù#"$"$�&%�' � þ ómôv÷eø�� û)( ø~ñ�* � ñ�+ � ôPí1ö þ î5ïv÷ ������� íXö þ�,-� �.� ��� ��í÷eñ
	0/ þ21 øFí3� � ò�� þ4��� ï�ï þ4576�8
8 í  &9�!�ù#"$"Dú$%�' � � ò�� þ4��� ï�ï þ
576
:
; í ù&!�ù#"$"$<&%�' � þ ómôv÷eø�� û)( ø~ñ�* � ñ�+ � ôPí�= þ?>@��A�AB� í3÷eñ
	iö þî5ïv÷ ������� í
� � ò�� þ?��� ï�ï þ?5C8�:
; í ù�úD!�ù#"$"$"&%vþ
E�F þ ó ��� ÷�ï�ï � ñ � íDG þ � � ò�� þ?HI:
J í  &�DúD!�ù#"$"$<&%�' F þ ó ��� ÷�ï�ï � ñ � ÷eñ
	
K þ�>@��� ñ�*Óí
G þ � � ò�� þ3H7L�: í ü�<$"�!�ù#"$"&M$%vþ

0

0.2

0.4

0.6

0.8

1

1.2

1.4

0 0.2 0.4 0.6 0.8 1 1.2 1.4

Particle Ratios (Data)
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Thermal Parameters (MeV)

Tch = 190 ± 20

µq = 15 ± 5
µs = 2 //T
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